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-HGQD RG QDMYDåQLMLK SULPMHQD WHRULMH GLQDPLNH
NRQVWUXNFLMD X JUDÿHYLQDUVWYX MH RGJRYRU NRQVWUXNFLMD
SUL GMHORYDQMX SRWUHVD =D GRELYDQMH RGJRYRUD NRQ
VWUXNFLMHþHVWRVH]DRSWHUHüHQMHSRWUHVRPNRULVWL]DSLV
XEU]DQMD WODXRYLVQRVWLRYUHPHQXHQJWLPHKLVWRU\
2GJRYRUL NRQVWUXNFLMH X WDNYRP VOXþDMX RSWHUHüHQMD
GDMXUHIHUHQWQHYULMHGQRVWLDOLXIXQNFLMLYUHPHQD
'UXJD PHWRGD SRPRüX NRMH VH GLUHNWQR RGUHÿXMX
YUãQL RGJRYRUL NRQVWUXNFLMH MH VSHNWDU RGJRYRUD HQJ
UHVSRQVHVSHFWUD6SHNWDURGJRYRUDVHGRELYDL]]DSLVD
SRWUHVD DNFHOHUDFLMH X YUHPHQX L SUHGVWDYOMD YUãQL RG
JRYRU VYLK PRJXüLK OLQHDUQLK VXVWDYD V MHGQLP VWXS
QMHP VORERGH L]ORåHQLK RGUHÿHQRM NRPSRQHQWL SRWUHV
QRJ RSWHUHüHQMD L SULND]XMH IXQNFLMX YUãQRJ RGJRYRUD
DNFHOHUDFLMH EU]LQH LOL SRPDND X RYLVQRVWL R SULURG
QRPSHULRGX7LOLIUHNYHQFLML I6YDNLWDNDYSULND]LPD
ILNVQXYULMHGQRVWNRHILFLMHQWDSULJXãHQMD
3UL RSWHUHüHQMX JUDÿHYLQH VSHNWURP RGJRYRUD GR
ELYDMX VH SULEOLåQH YULMHGQRVWL YUãQRJ RGJRYRUD MHU




QMHUVNX SULPMHQX XNROLNR RGUHÿHQD NRPELQDFLMD PR
GDOQLKRGJRYRUDGDMHGRVWDWQRUHIHUHQWQHYULMHGQRVWL
8UDGXüHVH L]YUãLWLXVSRUHGEDNRPELQDFLMDVSHN





Modalna analiza i odgovori konstrukcije u ovisnosti 
o vremenu 
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8QXWDUQMH VLOH X VXVWDYX SRSUHþQH NDWQH VLOH L
PRPHQWL QDVWDOH SUHWKRGQR GRELYHQLP YULMHGQRVWLPD





































SLV SRWUHVDX IXQNFLML DNFHOHUDFLMH WOD MHGQDN MH ]EURMX
SRMHGLQDþQLK GRSULQRVD VYDNRJ YODVWLWRJ REOLND X MHG
QRPYUHPHQVNRPNRUDNX
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3 
Spektralna analiza  
Spectral Analysis
8VOXþDMXRSWHUHüHQMDNRQVWUXNFLMHVSHNWURPRGJR
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0DNVLPDOQL RGJRYRU NRQVWUXNFLMH GHIRUPDFLMD
XQXWDUQMH VLOH QDSUH]DQMD QD GMHORYDQMH SRWUHVD X]L
PDMXüLXRE]LUVSHNWDURGJRYRUDMHGQDNMHNRPELQDFLML
PDNVLPDOQLK SRMHGLQDþQLK GRSULQRVD VYDNRJ YODVWLWRJ
REOLNDSULþHPXVH]DQHPDUXMXYUHPHQVNLNRUDFLXNR
MLPDVXGRVHJQXWHPDNVLPDOQHYULMHGQRVWL
.RPELQDFLMH NRMH VH NRULVWH X VSHNWUDOQRM DQDOL]L
GDMX YULMHGQRVWL SULEOLåQH VWYDUQRP RGJRYRUX NRQ
VWUXNFLMH
$%6 ± VXPD DSVROXWQLK YULMHGQRVWL HQJ DEVROXWH
VXP±PRGDOQDNRPELQDFLMDNRMDSUHWSRVWDYOMDGDVYH
YUãQH YULMHGQRVWL PRGDOQLK RGJRYRUD QDVWDMX X LVWRP
YUHPHQVNRPNRUDNXSULþHPXMHXNXSQLRGJRYRUVXPD













RGJRYRUD NRQVWUXNFLMH L ]ERJ WRJD VH ULMHWNR NRULVWL X
LQåHQMHUVNRMSUDNVL
6566 ± NYDGUDWQL NRULMHQ L] VXPH NYDGUDWD HQJ
VTXDUHURRWRIVXPRIVTXDUHV±PRGDOQDNRPELQDFLMD
















 2YD PRGDOQD NRPELQDFLMD SUHWSRVWDYOMD GD VX
PDNVLPDOQH PRGDOQH YULMHGQRVWL VWDWLVWLþNL QHRYLVQH
.DNRVHUDGLRNYDGUDWLPDYULMHGQRVWLVYDNDYUãQDYUL
MHGQRVW SRVWDMH SR]LWLYQD 8 VOXþDMX NRQVWUXNFLMD NRG
NRMLKMHYHOLNLEURMSULURGQLKIUHNYHQFLMDJRWRYRLGHQWL
þDQ RYD SUHWSRVWDYND QHüH YULMHGLWL L RYD PRGDOQD
NRPELQDFLMDWDGDQHüHGDWL]DGRYROMDYDMXüHYULMHGQRVWL
XNXSQRJRGJRYRUD
&4& ± NRPSOHWQD NYDGUDWQD NRPELQDFLMD HQJ
FRPSOHWH TXDGUDWLF FRPELQDWLRQ SUHGVWDYOMD SURGXNW
YUãQLK YULMHGQRVWL LWRJ L QWRJ REOLND L NRUHODFLMVNRJ
NRHILFLMHQWD LQρ ]DWDGYDREOLND.RUHODFLMVNLNRHILFL
MHQWYDULUDL]PHÿXYULMHGQRVWLLLMHGQDNMHMHGLQLþ






















































































.RUHODFLMVNL NRHILFLMHQW QDJOR VH VPDQMXMHXNROLNR
L]PHÿXGYLMHSULURGQHIUHNYHQFLMHωLLωQSRVWRMLYHOLND
UD]OLND7RMHQDURþLWRVOXþDMVNRQVWUXNFLMDPDVPDOLP
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.RPELQDFLMVND SUDYLOD GDYDWL üH ]DGRYROMDYDMXüH
YULMHGQRVWL ]DSRWUHVQHX]EXGHNRMH LPDMX ãLURNRSVHJ
YODVWLWLKIUHNYHQFLMDVGXJDþNLPID]DPDYLVRNLKDPSOL
























8PRGHOX & LVSXQD MH UDVSRUHÿHQD QHVLPHWULþQR
SR WORULVX DOL LPD MHGQROLN UDVSRUHG LVSXQD SR YLVLQL










 GEOMETRIJSKE KARAKTERISTIKE MATERIJALNE KARAKTERISTIKE 
ploča   d  (cm) 18 








stup   b/h  (cm) 50/50 
beton C30/37 
E =3,25×107 kN/m2 
 
čelik RA 400/500 



















C2 zid   d  (cm) 20 
opeka 
E =5×106 kN/m2 
 
 
3UL QXPHULþNRP PRGHOLUDQMX SRWUHVQRJ RSWHUHüH









]DSDGX VPMHUX\JOREDOQRJNRRUGLQDWQRJVXVWDYD L LV







VREMENSKI ZAPIS SPEKTAR ODGOVORA 
 
X Y X Y 
EL CENTRO 0,349g 0,214g 1,154g 0,790g 
BAR 0,375g 0,363g 1,235g 1,758g 
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 Model A Model B1 Model B2 Model C1 Model C2 
OBLIK T, s T, s T, s T, s T, s 
1 1,405 0,414 0,755 0,786 0,720 
2 1,306 0,357 0,713 0,361 0,423 
3 1,304 0,265 0,643 0,299 0,303 
4 0,449 0,134 0,194 0,250 0,223 
5 0,422 0,118 0,166 0,143 0,138 








ELYHQH NRPELQDFLMDPD PRGDOQLK RGJRYRUD $%6








5H]XOWDWL VX VH XVSRUHÿLYDOL QD RVQRYX YULMHGQRVWL
SRSUHþQLKUHDNFLMD]DREDKRUL]RQWDOQDVPMHUDLPRPH
QDWD WRU]LMH X UXEQLP VWXSRYLPDPRGHOD 3ULND]XVSR






8 UDGX MH L]YUãHQD DQDOL]DSHWPRGHOD LVWLK WORFUW
QLK GLPHQ]LMD L YLVLQD HWDåD DOL UD]OLþLWLK NUXWRVWL SR
WORULVXLSRYLVLQLãWRMHXWMHFDORQDYULMHGQRVWLSULURGQLK
SHULRGDIRUPLRVFLOLUDQMDWHNDUDNWHULVWLNDRGJRYRUD
6YLPRGHOL VX RSWHUHüHQL SRWUHVLPD X YLGX ]DSLVD
SRWUHVDXYUHPHQXXGYLMHNRPSRQHQWHWHVXWDNR
 GRELYHQLUH]XOWDWLGDOLUHSUH]HQWDWLYQHYULMHGQRVWL
6SHNWUDOQD DQDOL]D L NRPELQDFLMH PRGDOQLK RGJR
YRUD ]D VYH PRGHOH L SRWUHVH GDOH VX GRVWDWDQ UDVSRQ
YULMHGQRVWLNRMHVXXVSRUHÿHQHVUHSUH]HQWDWLYQLPD
0HWRGDVSHNWUDOQHDQDOL]HGLUHNWQRGDMHLGHDOL]LUD
QHPDNVLPDOQH YULMHGQRVWL RGJRYRUD NRQVWUXNFLMH SRW
UHEQH]DSURUDþXQGRNPHWRGDVRSWHUHüHQMHP]DSLVRP
SRWUHVD X YUHPHQX GDMH WRþQH RGJRYRUH NRQVWUXNFLMH
DOLXRYLVQRVWLRYUHPHQX
9UHPHQVNDDQDOL]DRGJRYRUDNRQVWUXNFLMHNRMDGD
MH WRþQH YULMHGQRVWL RGJRYRUD X YUHPHQX RPRJXüDYD
XVSRUHGEX UH]XOWDWD V UD]OLþLWLP PHWRGDPD PRGDOQLK
NRPELQDFLMD ,] UH]XOWDWD NRML SRNULYDMX ãLURN VSHNWDU
IUHNYHQFLMDJUDÿHYLQDRGLQWHUHVDVDLEH]XWMHFDMDWRU
]LMH ãLURN VSHNWDU SREXGD QDPHNLP L NUXWLP WOLPD
PRåHVH]DNOMXþLWLRXSRUDELYRVWLPHWRGD
6566 NRPELQDFLMD GDMH YHüH UD]OLNH X RGQRVX QD
VWYDUQH WRþQH YULMHGQRVWL RGJRYRUD X VOXþDMX WRQRYD V





$%6 NRPELQDFLMD GDMH XYLMHN YHüH YULMHGQRVWL ãWR
MHYLGOMLYRLXSURYHGHQRMDQDOL]LVSURVMHþQLPSRYHüD
QMHPRGRNRSDMHNDRPRJXüDPHWRGDNRPEL
QDFLMH PRGDOQLK RGJRYRUD XSRUDEOMLYD VDPR V FLOMHP
RVWDMDQMDQDVWUDQLVLJXUQRVWL
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 ELCENTRO BAR PETROVAC 
AB
S 









   
TH
 






  ABS SRSS CQC 
EL CENTRO 1,364 0,962 0,963 
BAR 1,252 1,058 1,059 MODEL A 
PETROVAC 1,526 0,951 0,954 
EL CENTRO 1,200 0,961 0,962 
BAR 1,218 0,962 0,964 MODEL B1 
PETROVAC 1,216 1,061 1,062 
EL CENTRO 1,119 1,098 1,098 
BAR 1,060 1,046 1,046 MODEL B2 
PETROVAC 1,131 0,990 0,990 
EL CENTRO 1,407 1,049 1,048 
BAR 1,351 1,044 1,042 MODEL C1 
PETROVAC 1,628 1,092 1,083 
EL CENTRO 1,482 1,214 1,210 
BAR 1,390 1,114 1,112 MODEL C2 
PETROVAC 1,112 0,925 0,923 
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